Clinical trial simulation: a review.
Modeling and simulation in general, and specifically clinical trial simulation (CTS), have been recognized by the (larger) pharmaceutical companies and regulatory authorities as being pivotal to improving the efficiency of the drug development process. This includes the use of CTS to learn about drug effectiveness and safety and to optimize trial designs at the various stages of development. By reviewing papers published during the period January 2000-January 2010, this paper discusses recent developments with respect to methodology, applications, and lessons learned in the use of CTS in the development and clinical use of specific drugs. It is expected that future CTS experiments will be aided by the hybridization of optimal design methods with computationally intensive stochastic simulations. This will take advantage of optimizing the experimental design and leave the task of evaluating the probable real-world performance of a limited number of candidate trial designs and analysis procedures.